Interactions of the multidrug resistance modulators tariquidar and elacridar and their analogues with P-glycoprotein.
Tariquidar and elacridar are among the most potent inhibitors of the multidrug resistance transporter P-glycoprotein (P-gp), but how they interact with the protein is yet unknown. In this work, we describe a possible way in which these inhibitors interact with P-gp. We rely on structure-activity relationship analysis of a small group of tariquidar and elacridar analogues that was purposefully selected, designed, and tested. Structural modifications of the compounds relate to the presence or absence of functional groups in the tariquidar and elacridar scaffolds. The activity of the compounds was evaluated by their effects on the accumulation of P-gp substrates rhodamine 123 and Hoechst 33342 in resistant tumor cells. The data allow estimation of the ability of the compounds to interact with the experimentally proposed R- and H-sites to which rhodamine 123 and Hoechst 33342 bind, respectively. Using an inward-facing homology model of human P-gp based on the crystallographic structure of mouse P-gp, we demonstrate that these binding sites may overlap with the binding sites of the QZ59 ligands co-crystallized with mouse P-gp. Based on this SAR analysis, and using flexible alignment and docking, we propose possible binding modes for tariquidar and elacridar. Our results suggest the possibility for the studied compounds to bind to sites that coincide or overlap with the binding sites of rhodamine 123 and Hoechst 33342. These results contribute to further understanding of structure-function relationships of P-gp and can help in the design of selective and potent P-gp inhibitors with potential clinical use.